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(54) BUBBLER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a bubbler which 
vaporizes a sample for vapor deposition of thin films. 
SOLUTION: This bubbler includes a vaporization chamber, a 
sample supply section which supplies the sample to be 
vaporized into the vaporization chamber through a sample 
injection port disposed in the vaporization chamber, a plate 
which is disposed in the vaporization chamber in order to 
settle the sample admitted into the vaporization chamber, a 
discharge port which is disposed on one side of the 
vaporization chamber to deliver the vaporized sample to the 
outside of the vaporization chamber, a carrier gas inflow port 
which is disposed on one side of the vaporization chamber in 
such a manner that the sample carrier gas is admitted 
therein and a heat source which is disposed to face the plate 
within the vaporization chamber so as to uniformly heat the 
entire surface of the plate. 
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no, rj>*. 0 1 2(c^ti^n^sns 0 irfiHb 
fc^ 5 ip h m 9 ©gp*t## t m— <Dmt&mtKMtm 

[005 1 3 01 Ofc^Sft-S^'^-t*. HMfflSM 30 
r«g3ft£©##3SU>Bfl*84 («T, r^jas-g 

[0052] C©J:^4fiSSfffl5»ibt. fc<t* 
fcC. Sr (thd) ,iBa ( t h d ) ,©J: 5 Set**** 1 

». cne.©i3!:^wr-5Si4siSjyT©J:b«wis^ia 

©MOC V D (Metal— Organi c Chem 
ical Vapor Deposition) IS"C 
fTftftTt>£^©;^£:flH>fct§^K:«, Ctl6©« 40 

IK 

[0053] C©<fc *>tj:i8M1% s gmzmiCU. C 

ft 6 ©t#f4#sw-r 4 &iis&«-c«« o fcti^c , 3 o # 
rans©!*^^^ fiscgLfc/dw-rfccft€>©iie*4 

Wb¥m&&K«HJ6 , *'S<!:l>9. Cft6©^Df4tC@# 

0fttt#**&ft&. -ec-e, si OK^sftSi^^cM- 
C©£5fc^#«ffllW*«<t-rS©K:iS 
"T S <fc 5 (C^±P^S 6 5 . tm«l6aSRC»miCft^iS 
4^«L/-C^!c$ft-Cl^ e 50 
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[00543 5W4«*&8Ptt. mtms ifr*>miz(D&m 

<t. t©i#f«f®gg6 i©rtgi5{cSfjS$ftrc^S*4 
Sr. 3»4?iA^5 1 irtKJtg&flRfllic&A-rS/cft 
fc. BfiSSS6 ia>£f#i4aAg5 1 itto&#£s84 
{ftt&«6 2©rtgPtCgf^©m(*«re!C#iitif'SW^S<t ; & 

[0055] sjtaiatt#s«. *im.*fx 

1*86 4.!:. f»Sfg6 4*>e.«WSft/tTr£tt*'^ ; SrBT 
1 <t^«it&^6 2±<t(ClDc#iAtfJ:5K:ir5, 
fc#>K:. ig*fS6 4 ±ft?ffi§&6 1. «*fS6 4 

[0056] hi otcm-ri^ftx^-w:. @f*t>94 

*»ft3**WtS5 1 i@»MI4*5if^3ft*BfiSS 
§6 1 i©H*s. Bf^fS6 1 ©rtgl5{CfifjgSft-Cl»5 
S{tl«l»atft£5 lfr&©IKWI»*Sttttlr>J:3fc 
-fSto&JC. 9f5£©^IBtft:W«tia3ftSCi:*J»*L 

c©«fc^tc«RS-rft«. afja^fS6 i©rtgp(citjs 

[0 05 7 ] gftn^S 3±K«. *MfcSftttJ&>ofc»5fc 

^ftsct^jqjsw-rsfcfejc, c©f&5fcR©s«H-*atji 
■rsfcJi)©^ 4/bii-~5 9**l9:W6ftri>s. c©-?^ 
M-5 9H. mria@(*^if4©t&*©^:^ § J: 0 *>^3 

[0 05 8] ^«^g6 5«. fffim&6 l*>6Wf4a 

AM5 i i©rtip{c(Sjwr@fl«^6 oas&ASftSii: 

m*-CB*tt»e OOSai^^r^WiCfflJSii^^^/c 
&tC^e,ftSfe©-C*-S„ C©^iH^g6 5«, 

[0 05 9] ^l-c, ^mucfaz^^-iz. c©<t 

g6 5©SffltcJ:SSS*4aAa5 1 1'sCDftAiKlMrsr 
iiS»4^« 6 2 rttjSSKWoflUfcWiffS ft* C <b * 

[006 0] K«fl^S6 2±iCK» 6ftfc#-*#8 
Btt. s«4«#&a=£pg5-r4«:*{C«i,>?.ftS4>©r* 

«mi/fcttP«e»*iao-«ti'-c. aioest 

ii^4ffiA^5 1 -iF*1icaA5ftfclS*46 
0 =& . ^Jim? Is- h 5 8 a©£Wtftfc r> X.n— Ktt. 
UtS-a-.5fc^©4>©-C*or. !3*4&Xg5 li©aA 
□i^-T-S.fc^CC. ^f4ffiA^5 1 irtteEKiSftfc 
i*^«t8ffl7-b- h81i> K»«EAS5 1 l©j***» 
e»sCiiSfaAS5 1 lOrtWOKPHWRffl^U- (-81K 



(7) 

H 

fa w triity cimsj;^ {cieis; <? 

mmmm 8 4 t l. r 3 *i-c <, . 

[006 1 ] §£f4i£Afi5 1 i<D[*Jg|5tc£m£tfeta3-S 
£fW£&^8 5}Ci£tt6*lft:#8 3B. £5fU£Afi£S 

[0 06 2]felTCt. 0 1 OKSt^-KioT, 

tciftwrs. ^^{c^.'^^^-Kift^Ttt. ess 

<gJ8fs94. fc£*.B. S r (t hd) ,tBa (t h 10 

n/c^4»j^gS6 1 ©falH«cJ£^ift£fi©@#t>«46 
0£B?il-r£Ci#i-C#. b#>fc@(*iS*46 0©^©© 
»4T,#@«>-CiJ>fc(,>;fc«>. c©@#i$i46 o*>e>fvfb;* 

[0 063] c©<t 5 &mn»6 1 {cfltas ttfcst* 20 

1846 OB. KW0a^8 2*aLTttl4aiAS5 11 

fatcaAsn^. «*fs6 4^6. 

#HMf6 2*aL-CtWttA*5 lifaKiiAStiS. 
[0 0 6 4] Httitt*6 0 ©«*&£<£ DP9HHC T 

-Sfc*©^|g<»:bT. (HaWf*) 3r@#l$f46 

0©itr)8Sf§6 lCcttttLT:t>J:<. <$ipg|g6 5£lg 
ftStSCiKio'C, SH4£9^6 2©fag|S4«E*iS 

[0065] — #. 1 **frT *. #&R5fH^0 

SB* 6 0 &c*hr •£ * + ^ f" A £S©B#i#tt 6 
0*. KH&AS5 1 ld)rtilcfl»Tn», *Mfc£5 

^sl, 3 6 (c c ©^w o fcHttteH 6 o wjmiam 

&A35 li©WSRKSSi3ti6J:^«cttSfca&, JgiE 
KDBttttifte 0 Srl#i4£A^ 5 1 i©F*?as«:«i|i&-r £ 40 

[0066] LW^t, i&*&A^5 1 i©fag|5^© 
6 0tf£Jl3*-i&C&tt<. Hf«©«Ht*irJ-&ttlBK 

[0067 ] Htttme o omsmico^x. Sr (t 
hcD.tBa (tlKDiOiHift^eO^-RI 50 
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earn*** 6 o Lt&L mittz®mm6 o *m 

[0068] i#l4&A*5 i i©faS5k:&A;*nfcB# 

5046 0B. flMRH^U-bS 1 b&3R/*Sm8 4 tic 

«fc^r. ^fts^u- h5 8±scjjj— tt&fostiz. ^ 
©is. s*Mtm8 4». mmmy\^-h8 i±<c8mr 

3 nfc@*5«4 6 0 (CM L -C. UimXEECDAflQV'^Jl' 
xttCCftteSttS J: -5 &«tfc"';l/Xj&Jg-C£M£i*r4a 
ASI5 1 iCfaSlUcfaWCJn^.'S.fcMc, /WXlBMiig 

[006 9] *©K. ME^^]MM)SMMffi 
&A^5 1 i©F«9SI5KttA$*a5t, KW&AS5 Ufa 

©EWfBfawfcutA-rs* 5 . swa«fr'<;i'Xj&»'ca 

*(,>fc«>. SttimBOo^txiltctfLT^Qlfti 

6 1 tctttftL. *©im»*«llffl^U- r- 8 1 g-Cfot 
Sif^Jr^fc^fitr -St. Bf*f£f46 0*se,«¥J: 
< ■» -5 C t ifi HtfC* ^ . 
[0 07 03 Kf*aAS5 1 i©fagP{caA3n/c@1* 
i^6 0(i, ^?LS^^-b5 8a©^®(C^j— (CffiS 
S*l*. @*^*46 0 ©£WbI®4> . ^?LW7*U- h 5 
8att. ^©±tC«@$nfcHf*l*f46 0*^l!^SC 

[0 07 1 ] ^?LM^U- h 5 8 a©SS*5jl«1(C/jn^ 
^?L^7" h 5 8 a©afi4. HftSCN-e 0 ©jggfcS 

.to 075S2 o*ceatci«t»iaKt?fBj»rs«*:^(css^ 
■r-sci*sM*i/t>. ^t*$. ^as7 3©sapi5«. s 

[007 2] C©«fc ^(CP«if4aA^5 1 1©fag|5CCffiA 
3tifcl*S*f6 0 B, M«7 3 -CM^Stifc^TLW^ 
I/-I-5 8 ate «fc oT. ia*R*>6«itt*«:^ftT*. 
Z<D£*>lCLX&.&tf.t<C$Lt>-3tci&ftB 0©— SCB. 0 
1 lfcmSnSJ:^tc. ^?LM^U- h©falHJ{c^tif$ 
ft> KJRSn/t@fl=l5S*46 0«. *©^®»3&^L<it 

A3ns„ 

[0073] il IB. 131 0 5C^-r^-5-{C«fc-5 
T. ^?LK^U- h 5 8 aifcaSft^X (CARRIE 
R GAS) i*lcaAS^fcItt5^6 0b*m3 

[0074] "3-tt*>%. HUB. ^?LM^'U- h 5 8 

KJ:r>-CiSfflI*£*fi:3a#3*i. (grain 
boundary) 4WT-5^?LM7"U- b 5 8 a©— 
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■%<D$mfrt>> m#tXM60bi>K MMtf* (CARR 
IER GAS) t^«cmifBt4Wtc?&o-C-ecDrtaJ«:«i 
JRSnftAJfc. @fl^*>6S*«#JCgHtUfc*<6> CO) 

h 5 8 aCDrtSPtC. aifetf* (CARR I ERGA 
S) £*fc#ffci*ft&*S£©JK3ftfc®fl^*46 Ob 

[007 5] IS 1 0ttijrr<fc5«:. »tK#*«. 

a&#*^A^5 2&ffloTSiB:tf*ijiEAM5 is©rt 
fcn>-c^A$n^„ -eo-c. collie, ^ai^ 

U- f 5 8 ed:fc®iRSn/cief4©^*{IEji3ti-€, 0 
[007 6] O^tC, *f£^iC^S^*^-7-*J®fflSn 

[007 7]*fc. itiriEGfcl^&tfc^&tt. 

[007 8] lfc*s-3t, ^f4«*&W6 2*jlUTi5aA 
Sn/t&ffcsSsftS*. «*f^X;U8 8 =&iiau 30 

«fc OjA^SaiCfrfcoT^LIt^U- h 5 8 ±K:aS$ 

[0079] 

ctifi-czz. tit. mtztizwm&ttmm&^tm 



&m 2001-131754 
14 

[Hlfl<Z>flMt&9»n 

[0 1 ] u^m^nm^v-o-mcom^mA 

[02] ^3fe©M^P5*4ffl-'^7-(Dfl6©— 

[0 3 ] f&fcQBtttttMS't^ -<Dflfe©4> o<om 

[04] um>m#&&m>^'7~<o2fiic*(Dfe<D— 

[0 5 ] xmocmzm 1 ©^jfe©^.®©^-^^-©^ 
gx*«^^-r»iffi0-c*s. 

[06] *^{C^-5^2©SIJfe©0®©^*^-©* 
fiX=&^S«)fc^^Br®0-C*^. 

[0 7] *:|6BJ{c{^S03©Sll56<D0jSCD^'^^-CD# 
Rg*^WK7S-r»rffi0-r*^. 

[08] *$m<tc&z^77-t l cm^t>tizg' : fim7i> 
[09 ] ^mmcm^^^-iicm^fbti^Rm^'^ 

[010] *^CC^-5^4©HiS<0^©>'-?^^-CD 
[01 1 ] 01 OKSt^^-lCt-jt. ^ILK^u 

[012] ^KfSiSC^iCDfSiOA^^-© 

5 l fttftft 

6 0 iftftittteSP 
58 Zfly-b 

7 3 mm 

7 4 ffi$S-fe>-9-- 
7 5 
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